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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers thin-set, trowel ed, heavy-duty,
epoxy fl oor toppings.

Thi n-set, heavy-duty, troweled floor topping is a
m xture of a two-conponent epoxy-resin binder and a
bl end of several sizes of pregraded wal nut-shel

aggr egat e.

Drawi ngs nust show areas of application
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.
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The publications listed below forma part of this section to the extent
ref erenced:

ASTM | NTERNATI ONAL (ASTM

ASTM C 883 (1989) Standard Test Method for Effective
Shri nkage of Epoxy-Resin Systens Used with
Concrete

ASTM D 1475 (1990) Standard Test Method for Density of
Pai nt, Varnish, Lacquer, and Rel ated
Product s
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

SSPC

D 1544 (1998) Standard Test Method for Col or of
Transparent Liquids (Gardner Col or Scal e)

D 1652 (1990) Standard Test Method for Epoxy
Content of Epoxy Resins

D 2240 (2002) Standard Test Met hod for Rubber
Property - Duroneter Hardness

D 2471 (1994) Standard Test Method for Gel Tine
and Peak Exotherm c Tenperature of
Reacting Thernosetting Resins

D 2566 (1986) Standard Test Method for Linear
Shrinkage of Cured Thernosetting Casting
Resins During Cure

D 445 (1994) Standard Test Method for Kinenmatic
Vi scosity of Transparent and Opaque
Li quids (and the Cal cul ati on of Dynamc
Vi scosity)

D 523 (1989; R 1994) Standard Test Method for
Specul ar d oss

D 570 (1995) Standard Test Method for Water
Absorption of Plastics

D 638 (1999) Standard Test Method for Tensile
Properties of Plastics

D 638M (1996) Standard Test Method for Tensile
Properties of Plastics (Metric)

D 696 (1991) Standard Test Method for
Coefficient of Linear Thernal Expansion of
Pl asti cs Between -30 degrees C and 30
Degrees C

D 756 (1993) Standard Practice for Determ nation

of Wei ght and Shape Changes of Plastics
Under Accel erated Service Conditions

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SP 6 (1991) Surface Preparation Specification
No. 6 - Commercial Blast O eaning

1.2 SUBM TTALS
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NOTE: Review subnmittal description (SD) definitions
in Section 01330, "Submittal Procedures,"” and edit
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the following list to reflect only the submttals
required for the project. Subnmittals should be kept
to the mininumrequired for adequate quality
control. Include a columar list of appropriate
products and tests beneath each submittal

descri ption.
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The following shall be submitted in accordance with Section 01330,
"Subm ttal Procedures,” in sufficient detail to show full conpliance with
t he specification:

SD- 02 Shop Drawi ngs

Fabrication Drawi ngs shall be submitted in accordance with the
paragraph entitled, "Drawings," of this section.

Installation drawi ngs shall be subnmitted for heavy duty epoxy
flooring systens in accordance with the paragraph entitled,
"Application of Floor Topping," of this section.

SD- 03 Product Data

Manufacturer's catal og data shall be submitted for the foll ow ng
itens:

Epoxy- Resi n Bi nder/ Matri x
Cur ed Epoxy Bi nder

Wal nut Shel |l Aggregate
Sur face Sealing Coat

SD- 04 Sanpl es

Sanpl es of Hardboard or Transite Panels shall be subnmitted in
accordance with paragraph entitled, "Sanpling," of this section.

SD- 05 Design Data

M x designs (Contractor and job) shall be submtted for the
following itenms including a conplete list of ingredients and

adm xtures. Applicable test reports shall verify that the m x has
been successfully tested and neets design requirenents.

Epoxy- Resi n Bi nder/ Matri x
Cur ed Epoxy Bi nder
Sur face Sealing Coat

SD- 06 Test Reports

A copy of the Records of Inspection after conpletion of the
contract in accordance with paragraph entitled, "Quality
Assurance, " of this section.

SD-07 Certificates
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1

Li sting of Product Installations shall be subnitted in accordance
with paragraph entitled, "Qualifications," of this section.

Certificates shall be subnitted for the foll owi ng show ng
conformance with the referenced standards contained in this
secti on.

Epoxy- Resi n Bi nder/ Matri x
Cur ed Epoxy Bi nder

Wal nut Shel |l Aggregate
Sur face Sealing Coat

3 DELI VERY, HANDLI NG, AND STORAGE

Materials shall be protected from weather, soil, and damage during
delivery, storage, and construction

Materials shall be delivered in original packages, containers, or bundles
beari ng brand nanme and nane of nateri al

Materials used in the installation of floor topping shall be nmintained at
a tenperature between 65 and 85 degrees F 18 and 30 degrees C.

.4 QUALI TY ASSURANCE

A copy of the Records of I|nspection, as well as the records of corrective
action taken shall be subnmitted

4.1 Qualifications

A Listing of Product Installations for heavy duty epoxy flooring shal
include identification of at |least 5 units, simlar to those proposed for
use, that have been in successful service for a mninumperiod of 5 years.
Li st shall include purchaser, address of installation, service

organi zation, and date of installation

Applicators installing the floor topping shall have had experience in the
application of trowel ed wal nut-shell aggregate thin-set floor topping.

. 4.2 Sanpl i ng

Three sanpl es of Hardboard or Transite Panels not |ess than 12 i nches 300
mllineter square for each required col or

Panel s shall show nom nal thickness of finished toppings and col or and
texture of finished surfaces. Finished floor toppings shall natch the
approved sanples in color and texture.

. 4.3 Dr awi ngs

Fabrication Drawi ngs shall be submitted for heavy duty epoxy flooring
Systens consisting of fabrication and assenbly details to be perforned in
the factory.
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PART 2 PRODUCTS

2.1 M XES

2.1.1 Epoxy- Resi n Bi nder/ Matri x
Epoxy-resin binder shall be a clear two-conponent conpatible system
consisting of: (1) a liquid blend of a biphenol -based epoxy resin and an
al i phatic polyglyceridyl ether, and (2) a liquid blend of two nodified
am ne curing agents, which will individually cure the epoxy resin at room
tenperature to a glossy snoboth film Two conponents and the cured epoxy
bi nder shall have the follow ng physical properties:

PROPERTY TEST METHOD REQUI REMENT

COVPONENT A ( EPOXY RESIN)

Vi scosity (kinematic), at ASTM D 445 3000 to 5000
77 degrees F, centipoises

Wei ght per epoxide, grans ASTM D 1652 205 to 225

Col or (Gardner Col or Scale), ASTM D 1544 5

maxi num

Wei ght per gall on, pounds ASTM D 1475 9.46 - 9.56

COVPONENT B ( CURI NG AGENT)

Vi scosity (kinematic), at 77 ASTM D 445 75 to 125
degrees F, centi stokes
Wei ght per gall on, pounds ASTM D 1475 7.50 to 7.60
Col or (Gardner Col or Scale), ASTM D 1544 8
maxi num

PROPERTY TEST METHOD REQUI REMENT

COVPONENT A ( EPOXY RESI N)

Vi scosity (kinematic), at ASTM D 445 3000 to 5000
25 degrees C, mllipascal -

second

Wei ght per epoxide, grans ASTM D 1652 205 to 225
Col or (Gardner Col or Scale), ASTM D 1544 5

maxi num

Wei ght per milliliter, grans ASTM D 1475 1.13 - 1.15
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PROPERTY TEST METHOD REQUI REMENT
COVPONENT B ( CURI NG AGENT)
Vi scosity (kinematic), at 25 ASTM D 445 75 to 125

degrees C, square mlliliter
per second

Wei ght per milliliter, grans ASTM D 1475 0.90 to 0.91
Col or (Gardner Col or Scale), ASTM D 1544 8
maxi num

1.2 Cur ed- Epoxy Bi nder

Conponents A and B shall be conbined in the proportions specified by the
manufacturer to forma clear conpatible systemimediately on m xi ng.

Conbi ned components shall cure to a clear film possessing a gl ossy,
nongreasy surface at relative hunmdities |ess than 80 percent, and have the
followi ng properties after curing 24 hours at 77 degrees F 25 degrees C,
followed by 24 hours at 125 degrees F 52 degrees C

PROPERTY TEST METHOD REQUI REMENT

Tensile strength, psi* at ASTM D 638 4500 to 6500
test tenperature:
77 degrees F

Tensile elongation, percent* ASTM D 638 20 to 40
at test tenperature:
77 degrees F

Wei ght | oss, percent** 24 ASTM D 756 6.0
hours at 300 degrees F

Wat er absorption, percent ASTM D 570 0. 40

24 hours at 77 degrees F,

maxi num

Har dness, Shore D ASTM D 2240 74 to 82
Li near shri nkage, ASTM D 2566 0. 006

i nch/inch maxi mum

Shri nkage, gl ass bow, inches ASTM C 883 0. 016

di vergence, naxi num

Coefficient of linear thernal ASTM D 696 200 X 10-6
expansi on, inch/inch/degree 0 degrees C

C, maxi num to 40 degrees C

Gel tine/peak exot herm at ASTM D 2471 20 to 40
77 degrees F, 100 gmnmass in m nutes at 300
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PROPERTY TEST METHOD REQUI REMENT
4-ounce netal contai ner degrees F, maxi num

*1/8 inch thick castings
**1/8 by 1 by 3 inch castings, aged in forced draft oven
PROPERTY TEST METHOD REQUI REMENT
Tensile strength, kil opascal* ASTM D 638M 31000 to 44800
at test tenperature:
25 degrees C
Tensil e elongation, percent* ASTM D 638M 20 to 40

at test tenperature:
25 degrees C

Wei ght | oss, percent** 24 ASTM D 756 6.0

hours at 150 degrees C

Wat er absorption, percent ASTM D 570 0. 40

24 hours at 25 degrees C,

maxi num

Har dness, Shore D ASTM D 2240 74 to 82

Li near shrinkage, mllineter/ ASTM D 2566 0. 15
mllimeter, nmaxinmum

Shrinkage, glass bow, mlli- ASTM C 883 0. 40

nmet er di vergence, naximum

Coefficient of linear thernal ASTM D 696 200 X 10-6
expansi on, mi mi degrees C, 0 degrees C

maxi mum to 40 degrees C

Gel tine/peak exot herm at ASTM D 2471 20 to 40

25 degrees C, 100 gmnmass in m nutes at 150
120 millimeter netal container degrees C, maxi num

*3 mllinmeter thick castings

**3 by 25 by 80 mllineter castings, aged in forced draft oven
. 1.3 Wal nut Shel | Aggregate
Wal nut shell aggregate shall be delivered to the site in three separate
package gradations for blending. G adations to be furnished shall be

PERCENT
S| EVE SI ZE MAXI MUM M NI MUM

GRADATION NO. 1
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S| EVE SI ZE

Ret ai ned on No. 6

Passi ng No.
Passi ng No.

Passi ng No.

Ret ai ned on
Passi ng No.
Passi ng No.
Passi ng No.

Passi ng No.

Ret ai ned on
Passi ng No.
Passi ng No.
Passi ng No.
Passi ng No.

S| EVE SI ZE

61
81

20

No.
16,
18,
40,

60

No.
20,
35,
60,

100

retai ned on No. 8

retai ned on No. 12

GRADATI ON NO. 2

16

retai ned on No. 18

retai ned on No. 40

retai ned on No. 60

GRADATI ON NO. 3

20

retai ned on No. 35

retai ned on No. 60

retai ned on No. 100

GRADATION NO. 1

Retained on 3.35 mllineter

Passing 3.35 nillineter,

2.36 mllineter

Passing 2.36 nmllineter,

1.7 mllineter

Passi ng 850 microneter

retai ned on

retai ned on

GRADATI ON NO. 2

Retained on 1.18 mllineter

Passing 1.18 nmillineter,

retai ned on
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PERCENT
MAXI MUM M NI MUM

0.0 -

5.0 0.0
100.0 74.0
1.0 -
0.0 -
5.0 0.0

100.0 85.0
9.0 0.0
1.0 -
0.0 -
5.0 0.0

100.0 80.0

13.0 0.0
2.0 -
PERCENT

MAXI MUM M NI MUM

0.0 -
5.0 0.0
100.0 74.0
1.0 -
0.0 -
5.0 0.0



2.

PERCENT
SI EVE SI ZE MAXI MUM M NIl MUM
1.0 mllineter

Passing 1.0 millineter, retained on 100.0 85.0
425 mcroneter

Passing 425 mcroneter, retained on 9.0 0.0
250 m croneter

Passi ng 250 microneter 1.0 -
GRADATI ON NO. 3
Ret ai ned on 850 mi croneter 0.0 -

Passi ng 850 microneter, retained on 5.0 0.0
500 m croneter

Passi ng 500 microneter, retained on 100.0 80.0
250 m croneter

Passi ng 250 microneter, retained on 13.0 0.0
150 microneter

Passi ng 150 microneter 2.0 -
1.4 Sur face Seal i ng Coat

Surface seal er shall be nonanbering aliphatic or aromatic noisture-curing
pol yur et hane i nto which has been incorporated a suitable flatting agent.
Flatting agent shall be added not nore than 24 hours prior to actua
application of the coating. Cured coating with flatting agent shall give
60- degree specular gloss of 10 to 20 when tested in accordance with ASTM D
523.

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON
1.1 Saf ety Precautions

Prior to application in confined spaces of toppings and coatings containing
flammabl e or toxic properties, forced ventilation shall be provided to
ensure that vapor concentration is kept at acceptable Iimts reconmmended by
t he manufacturer of the product.

"NO SMXI NG' signs shall be erected, and snoking or use of spark- or
fl ame- produci ng devices shall be prohibited within 50 feet 15 neter of any
m xi ng or placing operation involving flamable naterials.

Personnel required to handle, mx, or apply toppings containing toxic or

fl ammabl e properties shall be provided with, and required to wear, such
itens of personal protective equi pnent and apparel for eye, skin, and
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respiratory protection as are reconmended by the nmanufacturer of the
product.

Sand bl asting shall be acconplished under approved controlled conditions
with respect to sand and dust control to prevent danmmge to personnel and
facility.

.2 PREPARATI ON
. 2.1 Concr et e Subfl oor

Installation of floor topping shall not conmence until concrete has cured a
m ni mum of 28 days. Concrete shall have rough or broomtype finish. Prior
to applying the prine coat, concrete surface shall be cleaned by an
approved net hod.

.2.2 St eel Subfl oor

Surfaces shall be cleaned of grease, rust, and mll scale by dry sand

bl asting in accordance with SSPC SP 6 for conmercial sand bl asting.
Contractor shall have the option to use other neans of surface preparation
as approved, provided the degree of cleanliness and profile obtained by
sand blasting is equaled. Power brushing will not be permtted.

. 2.3 M xi ng of Materials

Job m x proportions shall be based on the trial batch proportions used to
prepare the floor topping sanples submtted and approved. Binder aggregate
ratio shall normally range from1:2 to 1:2.3 (by weight), since mxtures
providing satisfactory density, trowelability, and surface texture will be
affected by variations in particle shapes, sizes, and size distribution
Three different wal nut shell aggregate gradations shall be bl ended (by
weight) as follows: 1 part No. 1; 1.15 parts No. 2; and 1.15 parts No. 3.
M nor adjustnments of the m x proportions of the approved fl oor topping
sanples will be permtted, subject to approval.

Mechani cal equi pment shall be used for nmixing of materials. Rotating
repl aceable 5- to 16-gallon 20 to 60 liter pail mxers shall be used for
bl endi ng conponents A (epoxy resin) and B (curing agent) of epoxy binder

Rot ati ng paddl e-type masonry nortar m xers shall be used for prebl endi ng
the three sizes and color pignent, if any, of the wal nut shell aggregate
and addition of the nixed epoxy resin binder. Mxing tines shall be as
recommended by the materials supplier(s), provided mxing times result in

honbgeneous m xtures. In case the equi pnment used does not provide uniform
m xtures in the tines recommended, adjustnent of the mixing tines shall be
subj ect to approval. Quantity of material mxed at one tine shall be

limted to that which can be applied and finished within the working life
of the nmixtures. Tenperature of nmaterials at the time of mixing shall be
bet ween 65 and 85 degrees F 18 and 30 degrees C.

.2.4 Protection

In addition to the protection of adjacent surfaces during installation
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areas used to store and mx naterials shall have a protective covering
under the nmaterials. After application of the sealer coats, finished
flooring shall be protected during the remai nder of the construction
period. |In areas of expected mninmumor noderate traffic, floors shall be
covered with 70-pound 12300 newton per neter (70 pounds) kraft paper, a
30-30-30 wat erproof kraft paper, or an approved substitute, with strips
taped together and edges secured to prevent roll-up. Vegetable fiberboard,
pl ywood, or other suitable material that will not mar the flooring shall be
pl aced over the paper to protect areas used as passages by worknen and
areas subject to fl oor danage because of subsequent buil di ng operations.
Upon conpl etion of construction, the protection shall be renmoved, flooring
cl eaned and, where necessary, repaired, resealed, or both, at no additiona
cost to the Governnent.

.3 APPLI CATI ON OF FLOOR TOPPI NG

Anchor plates set with the top surface at or above the finished epoxy floor
| evel shall not require coverage with this flooring material. Flooring
shal | extend under equi pnent, except when the equi pnent base is indicated
to be flush against the structural floor. Surfaces not to receive the
epoxy floor topping, such as equi pnent or cabinets installed prior to
surface-preparation efforts and adjacent to the flooring installation

shal | be covered, nasked, or both.

Prepared subfloor surface shall be dry and at a tenperature of not |ess than
60 degrees F 16 degrees C when application of the floor topping is
initiated. Inmmediately prior to application of the prine/scratch coat on

t he prepared surface, dust or other |oose particles shall be renoved by

bl owi ng with conpressed air or vacuum cleaned. Air conpressor used shal

be equi pped with an efficient oil-water trap to prevent oil contani nation

or wetting of surface.

A thin roller coat of the epoxy binder specified shall be applied to the
prepared subfloor as a prine coat. As an aid to placing, conpacting, and
finishing the floor topping, the formng of a scratch coat by sprinkling a
m ni mum quantity of the wal nut shell aggregate on the prine coat surface

i mediately following the prinme coat application my be enployed by the
Contractor. Prime coat application rate shall be approximately 150 square
feet per gallon 3.7 square neter per liter. Prior to application of the
prime/scratch coat, cracks in the concrete shall be filled, and provisions
shal |l be nade to keep control or expansion joints open

Pl acenent of the floor topping shall be nade prior to final gelling of the
prime/scratch coat. Imediately after the materials are nixed as
specified, the m xture shall be dunmped in the placenent area and spread to
prolong troweling Iife. Placed nmaterials shall be screeded or rough
trowel ed to the specified thickness and then conpacted by the use of a
snooth roller prior to finish troweling to a nom nal thickness of 3/16 inch
plus or mnus 1/16 inch 4.7 mllinmeter plus or mnus 1.58 mllineter.

Fi ni shed surface shall be free of ridges, hollows (bird-baths), and trowel
mar ks, and snoot hness shall vary not nore than 1/8 inch 3 mllineter when
tested with an 8-foot 2500 millineter straightedge. Provisions shall be
nmade to maintain the work areas in a relatively dust-free environnent
during curing of the topping.

SECTI ON 09675 Page 12



After the floor topping has set firmy (approxinately 6 to 16 hours
dependi ng on subfloor tenperature) in a relatively dust-free environnent,
two thin coats of the sealer coat, shall be applied by neans of brush,

roll er, squeegee, or notched trowel to provide a pore-free, easy-to-clean
surface. At the tine of sealer application, the surface shall be
dust-free. Depending on relative hunmdity, the applied sealer shall cure
to a tack-free condition in 2 to 4 hours. Second coat shall not be applied
until after the initial coat has cured to a tack-free, hard film Topping
areas shall be nmaintained in a relatively dust-free environnent during
curing of the sealer coats.

.4 FI ELD QUALI TY CONTROL

4.1 Repai ri ng

Damaged and unacceptabl e portions of conpleted work shall be renpved and
replaced with new work to natch adjacent surfaces at no additional cost to
t he Governnent.

.5 CLEANI NG

Surfaces of the new work, and adjacent surfaces soiled as a result of the
wor k, shall be cleaned. Equipnent, surplus materials, and rubbish fromthe

work shall be renpved fromthe site

-- End of Section --
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